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Introduction

It is estimated that vaccination currently prevents between two and three million
premature deaths a year worldwide (WHO, 2022). In the last century, experts estimate that the
reduced incidence of infectious diseases aided by vaccination increased life expectancy in
developed nations from 47 to 80 years of age (Rappuoli, 2014). Leaps in technology and
understanding of biological mechanisms have allowed scientists to increase the number and type
of vaccines available and decrease the amount of time spent in development and production
(Rappuoli, 2014). However, the rate of vaccine uptake worldwide has stagnated and since the
beginning of the 2020 pandemic, sinking from 86% to 81% worldwide (WHO, 2022).

While the decrease in vaccination can be partially attributed to reduced healthcare visits
because of social distancing measures and worldwide healthcare reorientation to stop the spread
of the novel coronavirus (COVID-19), at least some of the reduction in coverage can be
attributed to vaccine hesitancy. It was identified as one of the top ten threats to global health in
2019 (WHO, 2019). The World Health Organization (WHO) defines vaccine hesitancy as “the
delay in acceptance or refusal of vaccination despite the availability of vaccination services.
Vaccine hesitancy is complex and context-specific, varying across time, place, and vaccines"
(Lane et al., 2018; MacDonald & SAGE Working Group on Vaccine Hesitancy, 2015).

Hesitance to adopt any new technology is expected, and the same can be said for
vaccines. Edward Jenner’s cowpox experiments paved the way for smallpox vaccination in the
1800s. But with each action comes an equal and opposite reaction, and thus organizations like
the Anti-Compulsory Vaccination League were founded (Porter & Porter, 1988). This tradition
of pushback has continued, rising to meet each new advance, but, for the most part, the benefits

of improved technology outweighed the rumblings of discontent among the masses. The
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eradication of single-host diseases like smallpox and rinderpest through vaccination speaks to the
possibilities of the technology if it were fully embraced (ASM, 2020). The most significant
detractor from vaccine progress occurred after the landmark false publication by Andrew
Wakefield in 1998 when he published an article in the Lancet linking the measles, mumps, and
rubella (MMR) vaccine with rising incidence of autism among children (Rao & Andrade, 2011).
Despite the near-immediate refutation by the scientific community, the public association gained
traction among lay people. While global vaccination coverage for MMR has increased since
1999, pockets of affluent communities have eschewed medical science. This has led to spikes in
measles, mumps, and rubella cases in countries like the United States, where these diseases

should be virtually eradicated (see Table 1).

Table 1 shows the average number of cases of measles, mumps, and rubella each
year compared to the years in which there were outbreaks for each disease.
Source: CDC

Table 1: Measles, Mumps, and Rubella Outbreaks in the United States since
1999

Disease Annual cases without Years with outbreaks
outbreaks

Measles On average: fewer than | 2014: 667 cases

(CDC, 2022a) | 200 cases within a year | 2018: 374 cases
2019: 1274 cases

Mumps On average: fewer than ~ 2006: 6584 cases

(CDC, 2022b) 400 cases within a year  2009: 1991 cases
2010: 2612 cases
2016: 6396 cases
2017: 6109 cases
2018: 2251 cases
2019: 3780 cases

Rubella On average: fewer than | Declared eradicated in the Americas

(CDC, 2022¢) @ 10 cases within a year region in 2015 by the Pan American
Health Organization (PAHO) of the
WHO. Declared eradicated in the US
in 2004.
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On March 11, 2020, the WHO declared the novel coronavirus (COVID-19) a pandemic
(Cucinotta & Vanelli, 2020), which has led to years of adaptation and turmoil worldwide,
varying responses, and differing attitudes about how the pandemic should best be managed.
Initial compliance with isolation requests quickly gave way to demands to exercise “individual
freedom” (Macip & Yuguero, 2022) even as hundreds of thousands contracted the disease and
died. In the United States, this was fueled by an influx of media messaging that, in its best light,
confounded and, in its worst light, demeaned and refuted scientific guidance (Atehortua &
Patino, 2021).

When the mRNA vaccines were approved for use in late 2020, many people were
concerned about their differences from “traditional” vaccines (e.g. MMR, influenza, Tdap, etc.).
This distrust in “new” technology led to less robust initial vaccine uptake for COVID-19. Even
today, more than a year and a half after the vaccines became available, a mere 69% of the world
population has received a single dose (KFF, 2022). In Cochise County, the rate of uptake is
slightly higher at 75.4% (AZDHS, 2022). That is on par with the state coverage rate of 74.3%
(AZDHS, 2022), but falls below the national average of 79.5% (CDC, 2022d). Considering the
new mRNA vaccines don't provide full protection until after the second dose, there is not nearly
enough coverage to consider the implications of possible herd immunity or a near end to the
pandemic.

Vaccine hesitancy for COVID-19 is correlated with an individual’s political leanings,
race, and income (Cowan et al., 2021). The Strategic Advisory Group of Experts on
Immunization (SAGE) analyzed the results of a cross-sectional representative national survey

and found that, in 2021, an individual’s political affiliation became a determining factor in their
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desire to vaccinate against COVID-19 (Cowan et al., 2021). It is unknown what effect this

partisan divide will have on future vaccine uptake.

Literature Review

Vaccine Hesitancy can be discussed in terms of two distinct periods: pre-COVID, when
most hesitancy had to do with childhood vaccine schedules, yearly influenza regimens, and HPV,
and post-COVID, when hesitancy devolved into outright distrust and conspiracy theories
(Alcendor, 2021; Atehortua & Patino, 2021).

Vaccine Hesitancy Pre-COVID

SAGE identified a few common reasons for vaccine hesitancy to be “complacency,
inconvenience.. ., and lack of confidence” (WHO, 2019). Before the COVID-19 pandemic, the
top cited reasons for vaccine hesitancy across WHO member countries were concerns for safety
and side effects, lack of awareness of the benefits of vaccination, and a variety of demographic
concerns about vaccination like religious affiliation, gender, socioeconomic issues, and cultural
expectations (Lane et al., 2018). For example, in many developing nations where the Muslim
faith is practiced, the halal' status of vaccines was a major concern for practitioners.

Newer vaccines, like those targeting HPV, could reduce cancer incidence in reproductive
populations. However, issues of safety, appropriateness, and sexuality are cited as primary
reasons for hesitancy (Beavis et al., 2018). In the decade after the first HPV vaccine’s
implementation, the incidence of certain strains of HPV has decreased by 28%-64% (Harper &

DeMars, 2017).

! Halal is an Arabic word which translates to “permissible”. If a food or an item is halal, it means that it meets a set
of standards for ethical animal treatment, food handling, and preparation (HFSAA, 2022). Though vaccines are not
food, medical treatments are sometimes created using animal products. This is where the concern of a vaccine’s
halal status comes into question.
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Many existing studies from the pre-COVID world looked at childhood, HPV, and
influenza vaccines. There are a few methodologies of interest, but they tend to fall into three
categories. The first methodology is the analysis of existing data, which was used by Beavis et.
al. for their 2018 study analyzing changes in HPV vaccine hesitancy reasoning. They utilized
data collected from the National Immunization Survey — Teen (NIS-Teen) and found that
overall, parents were concerned about vaccine safety and necessity (Beavis et al., 2018). The
second methodology used an online questionnaire disseminated by a market research and polling
firm, as was done with the Vaccine Hesitancy Survey, validated in 2018 (Shapiro et al., 2018). A
third less-used methodology consists of mixed-methods data collection, using both quantitative
surveys and qualitative interviews (Deml et al., 2019). These were all performed on national
samples. It is possible that local health departments (LHDs) used different methodologies and
smaller samples. Still, these results are rarely published in peer-reviewed journals, which makes
it difficult to access that information.

Vaccine Hesitancy Post-COVID

Previous research indicates that COVID-19 vaccine hesitancy is largely associated with
race, socioeconomic status, and political leaning (Coughenour et al., 2021). However, it would
be important to discuss the impact COVID-19 has had on other vaccine coverage (WHO, 2022).
The interruptions to the worldwide healthcare system due to the pandemic impaired decades-long
attempts to increase preventative vaccine uptake in the United States (Olusanya et al., 2021). It is
still being determined what the long-term effects of this reduction will be on disease burden.

Studies examined in this analysis were limited to southern states (Arizona, Nevada,

Alabama, and Tennessee) because the other available studies were national samples. Since the
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Cochise County Health & Social Services (CCHSS) survey will be limited to residents, it seemed
prudent to analyze methodologies that could be implemented in the target area.

A study conducted in Tennessee analyzed the extent of COVID-19 hesitancy in the
American south, finding that rural communities “have a long history of cultural conservatism,
poor health literacy, and distrust of government and medical establishments™ as well as a higher
susceptibility to disinformation campaigns fueled by conspiracy theories (Alcendor, 2021).
While this wasn’t an experimental study, it provides useful context for discussing any
experimental results in these regions.

At the local level, methodologies differ slightly from national sampling methods. A study
out of Alabama employed community health workers to sample 3,721 individuals at the end of
2020. Due to social distancing guidelines, the surveys were conducted over the phone or via an
online survey platform (Crozier et al., 2022). Another study in Nevada conducted a cross-
sectional telephone survey via a market research firm to determine the determinants of COVID-
19 vaccine hesitancy in the state (Coughenour et al., 2021). Studies conducted within Arizona
tend to use focus groups. A study performed by Arizona State University, Northern Arizona
University, and the Mayo Clinic in Arizona recruited participants using a snowball sampling
methodology to generate electronic focus groups composed of trusted family members (Ignacio
et al., 2022). Another study conducted by the Arizona Prevention Research Center sought to
focus specifically on underrepresented groups (Latinx, rural, uninsured, and farmworker
communities) in the borderland region (Yuma, Pima, Santa Cruz, and Cochise counties) to create
a “feedback loop” about vaccine uptake. They used community health workers to create
relationships with residents through listening sessions and the administration of a vaccine

intention survey (Nufio et al., 2022).
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Critiques of Existing Research

The existing research has been prepared at the national or state level, usually by
universities. As such, the research does not focus on the local experience. The closest assessment
to Cochise County is the one conducted by Nuiio et al., where they focused specifically on the
borderland region of the state. Even then, the funding and resources available to the assessment
team do not match what is available at the local level. Methods that involve commissioning a
telephone or online study through a marketing firm are often out of reach financially for a small
LHD. Additionally, studies conducted by LHDs often do not get published under the auspices of
peer review and, as such, are relatively inaccessible to the average data collector. Scouring the
websites of over three thousand LHDs would not be an efficient use of time or energy, assuming
the survey methodologies are even published in a conspicuous fashion.
Gaps in the Literature

Of the studies conducted in a post-COVID world, nearly all of them seek to determine
reasons for COVID-19 vaccine hesitancy only. There have been no discernable studies on the
effects of COVID-19 hesitancy on uptake of other vaccinations moving forward, especially at
the local level. Further investigations should focus on identifying the impact of the COVID-19

pandemic on vaccine hesitancy in a future world.
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Sample and Procedures

Setting

Cochise County, Arizona, is
located in the southeast corner of
the state, bordered in the east by
New Mexico and by the state of
Sonora, Mexico to the south.
Figure 1 (right) shows a map of
the county. 125,447 residents
were counted in the 2020 census,

and the population estimate on

Methods
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Figure 1 Cochise County, Arizona, Image cropped from Google Maps
(Google, n.d.)

July 1, 2021, was 126,050 (United States Census Bureau, n.d.-a). There are five major economic

centers located within the county: Benson, Bisbee, Douglas, Sierra Vista, and Willcox. The

largest of these centers is Sierra Vista, with an estimated population of 45,479 on July 1, 2021

(United States Census Bureau, n.d.-c).

The county is 48.8% female, 54.4% white alone (not Hispanic or Latino), and 35.9%

Hispanic or Latino, the largest minority population. Over one-fifth of residents are 65 years or

older. Another one-fifth of residents are under 18 years of age. 27.6% of residents speak a

language other than English at home. Over one-quarter of residents aged 25 and over have a

bachelor’s degree or higher, while over 88% are at least a high school graduate (United States

Census Bureau, n.d.-a).
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There are contrasting pockets of affluence and poverty within the county. 14.6% of
residents live in poverty county-wide, while only 12.3% of residents in Sierra Vista do (United
States Census Bureau, n.d.-c). In contrast, of the 16,513 Douglas residents, approximately 28.2%
live in poverty (United States Census Bureau, n.d.-b). 46.5% of residents are in the civilian labor
force (United States Census Bureau, n.d.-a).

Sample Size

The assessment population is the adult population of Cochise County, AZ. As of July 1,
2021, there is an estimated total population of 126,050 (United States Census Bureau, n.d.-a).
Approximately 21.1% of that population is under the age of 18, so the estimated number of
adults within the county (>18 years old) is 99,453. A statistically significant sample would have
to be 383 people to achieve a confidence level of 95% and a margin of error of £5%, as
determined by the Raosoft sample size calculator (Raosoft, 2004). To achieve a confidence level
of 99% with a margin of error of £5%, we would need to survey a sample of 660 residents.
Ideally, we would like to meet the 660-resident threshold, but any sample size over 383 should
be significant enough for the purpose set forth by this assessment.

Sample Selection

The survey was disseminated through links posted on social media, sent via email, or
accessed via a QR code at community outreach events. The sampling method used was a
combination of convenience and snowball sampling, wherein anyone who takes the survey will
be asked to invite their friends and family to take it as well. A significant number of responses

were captured from community outreach events held by CCHSS.
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Informed Consent
An informed consent screen is the first thing respondents see. Their participation in the

survey is considered assent to the terms of informed consent.

Results

Quantitative Results

This assessment was interested in the predictive effect the COVID pandemic has had on
vaccination uptake and vaccination hesitancy in adult residents of Cochise County, AZ.
Individuals were not randomly selected but were placed into cohorts based on their answers to
the question, “Since January 2021, have you had a COVID-19 vaccination?”” The following
analyses were conducted on 143 participants (105 female, 33 male, 1 identifying as another
gender, and 4 declining to answer). Descriptive statistics were conducted using frequencies and
percentages for categorical data. In contrast, continuous data were summarized using means and
standard deviations and/or medians with minimum and maximum values as necessary. The
analyses were conducted using JMP Pro 16 (SAS Institute; Cary, NC) and Microsoft Excel
(Redmond, WA). The sample consisted of 73.43% female and 22.38% male respondents. They
were generally white (86.71%) and in middle age (50.53 £ 13.88), but participant ages ranged
from 22 to 80. 79.72% of respondents indicated they had received a COVID-19 vaccine, while
18.88% indicated they had not. 2 respondents declined to answer, and they were asked to answer
the questions associated with not having been vaccinated. However, their responses were kept
separate from the analysis of vaccinated vs. unvaccinated individuals and were collected strictly
for informational purposes.

Core question responses were then reported by cohort (received a COVID vaccine vs.

have not received a COVID vaccine). Since the sample size is smaller than the recommended
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383 (calculated to determine appropriate power for the population), these results are not
generalizable to the county’s population. The COVID-vaccinated cohort (n=114) was 73.68%
female and 22.81% male, had a mean age of 51.77 + 13.98, but a range of 22 to 80, and was
88.60% white. The COVID-unvaccinated cohort (n=27), for comparison, was 77.78% white, and
consisted of 70.37% female and 22.22% male respondents. The mean age was 46.74 + 12.30 but
ranged from 26 to 77.

Tables 3 and 4 show answers to questions that were targeted to individual cohorts. Table
3 shows the results of questions asked of vaccinated individuals. Of note is that 75.44% of
vaccinated individuals have received at least one booster, 70.18% are likely to recommend
vaccination to others, and 70.18% plan to get all the boosters they are eligible to receive. Some
of the reasons they gave for vaccination are shown in Table 3, with the top reported reason being
personal health/well-being (66.67%). Table 4 shows responses to questions asked of
unvaccinated individuals. Interestingly, only one of the individuals who are not vaccinated for
COVID plan to become vaccinated in the future, and they give various reasons for choosing not
to be vaccinated.

Table 5 shows the results of t-tests conducted on bivariate data. These statistical results
indicate that there is not a statistically significant difference in the responses of the two groups
(those vaccinated for COVID-19 and those who are not) in the following variables of interest:
age (p=0.088), gender identity (p=0.5704), educational attainment (p=0.4947), or employment
status (p=0.6484). While not significant in terms of traditional statistics, it should be noted that
there was a notable difference in the change in opinion of other vaccines (p=0.0580) between the
tested groups. The table also illustrates the significant difference between individuals who are

vaccinated for COVID-19 and those who are not in the following variables of interest: agency
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trust (p <0.0001), concern about COVID (p <0.0001), the importance of vaccination (p <0.0001),
and whether the individuals had received vaccines other than COVID since COVID-29 vaccines
have become available (p <0.0001).

Table 6 shows the odds ratio between COVID-vaccinated and unvaccinated groups and if
they had changed their opinion of other vaccinations since the start of the pandemic (OR 0.33).
An odds ratio is a measure of association that shows the strength between two events. In this
case, the odds of the COVID-vaccinated and unvaccinated groups indicates that those who were
not “exposed” (vaccinated for COVID-19) were 67% less likely to have changed their mind
about vaccination in general.
Qualitative Results

Write-in responses from questions 16 and 23 and responses to open-ended questions 24,
29, 31, and 35 are presented in Tables 7-12. These responses were coded by examining the types
of responses presented and identifying recurring themes. For example, in response to the
question, “What sources do you trust to learn about COVID-19? Select all that apply.” 28
responses were recorded. They fell into six categories: none, media, science organizations,
science research, personal choice, and medical professionals, 6 responders indicating “none”
(Table 7). One of the offered write-in options was, “Doctors that get banned for not being
bought by big pharma,” which was coded as Medical Professionals while answers like, “WHO”
were coded as Science Organization. Table 8 shows the write-in responses from vaccinated
recipients to the question, “What influenced you to receive a COVID-19 vaccine. Select all that
apply.” 10 total responses were received, and the largest percentage of respondents cited safety
as a reason that influenced them to get vaccinated with answers like, “I have an extremely

compromised immune system” and “concern for elder family members” being typical.
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The remaining four tables examine responses to the open-ended questions asked in the
survey. One of these questions was asked of only vaccinated respondents, two were asked of
only unvaccinated respondents, and one was asked of all respondents. Table 9 shows the coded
responses of vaccinated respondents to the question, “Think about people you know. What
reasons do they give for not getting vaccinated?”. The top three cited reasons were vaccine trust
& safety, government trust, and misinformation. One interesting response, which was coded
under the categories Vaccine Trust & Safety, Personal Choice, and COVID Severity is:

They did not want to put an untested substance in their bodies. If I didn't have to choose

between my job and the vaccine, I wouldn't have had it. I already had COVID before the

vaccine and then the Omicron variant after the vaccine.
When unvaccinated people were asked, “What could motivate you to receive a COVID-19
vaccine?” the majority (74%) responded that nothing could (Table 10) with answers ranging
from simple one-word “Nothing,” answers to longer responses like:

Nothing. I refuse to be a test subject esp when the death rate of said virus is less than

1%. Plus the vaccine has killed 3 immediate and extended family members.

One of the more articulate responses to this question said:

[Redacted personal information]...All of the responses and reactions (masks, social

distancing, reduced business hours, mandated vaccines)seemed arbitrary at best, and

time has proved many of these measures ineffective. This vaccine is a bell that you cannot
unring once you've taken it so I've taken a wait and see approach and am happy with my

decision.
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When the same people were asked, “Please share any details that help explain your
circumstances [for remaining unvaccinated].” the top three responses were government trust,
personal choice, and misinformation (Table 11). Responses ranged from simple responses like
“CDC contradicts itself, mainly religious beliefs.” to
I have friends that work in medical testing and helped make the vaccines. They warned
that the study time was too short to know if the vax was actually safe or effective, and
from there we have been reading studies and discussing their implications. The amount of
negative reactions has been concerning, and the lack of acknowledgment + continued
pushing of this vax has obliterated any trust we may have had in the CDC, WHO, and
other supposed public health expert.
Lastly, when all responses were asked to explain their thoughts on vaccines, 67 reported positive
associations, 22 reported mixed associations, and 14 were negative (Table 12). Another 6 had
responses that were unclear (e.g. one-word entries like “flu” that were not clearly positive,
mixed, or negative). 7 responses were off-topic. One of the mixed responses reads as follows:
I have no issues with vaccines. I believe the COVID vaccine did not go through enough
safety testing before being forced on the population. The adverse events were not
presented to me prior to injection and at my current health there is no benefit for me
getting a COVID booster especially due to its weaning efficacy
And one of the negative responses of note:
1 think we've been lied to. I think our officials have an agenda and are extremely biased. |
hate to sound like a conspiracy nut, but our government has really created a relationship

of distrust.
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There were three more open-ended questions asked of respondents, but they were
excluded from the analysis. Question 30, “What influenced you to NOT receive a COVID-19
vaccine? Select all that apply.” was asked of unvaccinated individuals. The write-in were
excluded from analysis because there were only six responses. Question 37, “Please explain your
stance [regarding vaccines other than COVID-19].” did not yield responses that were
substantively different from those to question 35. Question 42, “What other information would
you like to share with us?”” had many responses that were connected to a question regarding flu
vaccination clinics in the county but also contained a significant number of responses that did not

correlate to other questions asked in the survey.

Discussion

There was a higher proportion of COVID-19-vaccinated respondents (79.72%) than the
actual percentage (75.4%) of vaccinated individuals in the county, indicating an oversample of
those who are already vaccinated. This, coupled with the lower number of unvaccinated
respondents (n=27), means that the statistical conclusions that can be drawn from this analysis
are limited.

No statistical relationship was detected between COVID-19 vaccination status and age,
gender identity, educational attainment, employment status, and change of opinion of all
vaccinations. All groups were roughly equivalent in terms of race.

A statistical relationship was detected between COVID-19 vaccination status and the
likelihood of trusting agencies, worry about COVID, vaccination importance, and recent
vaccination history among respondents. In these instances, those who were vaccinated for

COVID-19 were much more likely to trust public agencies, worry about COVID, believe in the
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importance of vaccination, and have received other vaccinations recently than their unvaccinated
counterparts.

A follow-up odds ratio was calculated on the change of opinion on vaccination by
COVID-19 vaccination status. It was determined that people who were vaccinated for COVID-
19 were less likely to have changed their minds about future vaccination (Table 6; OR: 0.33).
People who were vaccinated for COVID-19 were 67% less likely to have changed their minds
about future vaccinations than those who were not vaccinated for COVID-19.

When examining the responses from vaccinated respondents about reasons they have
heard people don’t get vaccinated, the top three reasons were vaccine trust & safety, government
trust, and misinformation, but many others were offered. Interestingly, political motivations only
accounted for 16.35% of the responses. This was cited by Coughenour et al. to be a primary
reason, though it doesn’t exclude the association of political belief with vaccination outcomes.
In response to a question asking unvaccinated individuals what could motivate them to receive a
COVID-19 vaccine, most respondents (74.07%) indicated that nothing would convince them.
The same group cited government trust, personal choice, and misinformation as their top reasons
for resisting vaccination. It looks like those who were hesitant to become vaccinated for COVID
are not willing to and/or cannot be swayed by any convincing arguments to become vaccinated

in the future.
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Conclusions

The combination of qualitative and quantitative analyses from this assessment paint a
much more nuanced picture of vaccine hesitancy among Cochise County residents than expected
based on previous research. While there is a contingent of vaccine-resistant individuals who are
not vaccinated for COVID-19 and refuse to entertain the possibility, there are many more that are
vaccinated or who have reservations about vaccination that could potentially be addressed with
time or improved messaging.

Regarding the original question of whether the COVID-19 pandemic affected the opinion
of other vaccines, the answer is still unclear. The statistical analyses yield mixed results: those
who were not vaccinated for COVID-19 were statistically less likely to have received any other
vaccines in the previous year (p<0.0001), but the difference in responses between vaccinated and
unvaccinated groups related to the change of opinion on other vaccines was barely insignificant
by traditional measures (p=0.0580). When following up this close relationship with another
measure of association, we see that the odds ratio between those who have changed their opinion
on all vaccination and those who have not by COVID-19 vaccination status reveals that those
who are vaccinated were less likely to have changed their minds than those who were not
vaccinated (OR 0.33).

Given the apparent entrenchment of COVID vaccine-hesitant individuals, messaging
surrounding the COVID vaccine is not likely to be well received. However, messaging
surrounding mRNA vaccination, the FDA approval process for vaccination, and mRNA vaccine
safety may help in alleviating the concerns some of these individuals have about the COVID
vaccine. Since most non-vaccinated respondents (72.41%) simply don’t trust the vaccine, the

only thing that can be done is attempt to improve or establish that trust. This is made
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significantly more difficult by the deep-seated lack of government trust in this group, but it could

perhaps be fixed with time and consistency.

Limitations

This assessment has significant limitations. Cross-sectional studies trade simplicity and
cost-effectiveness for the ability to determine incidence and causality. Additionally, given the
small number of responses that were received, it is difficult to determine certain associations
between exposure and outcome, as well as any temporal relationship between the two (Wang &
Cheng, 2020).

This sample (n=143) is small, falling far below the recommended sample size of 383 for
the county, and therefore is not generalizable to the population. Follow-up surveys and analyses
using more reliable sampling methods could be used to improve these results.

The sampling method in use may limit the ability of the assessment team to get an
accurate sample that matches the county's demographics. While convenience samples can
indicate larger trends, they cannot be generalized as fact within a community. Additionally, the
use of snowball sampling may skew the data demographically as people will tend to send the
survey to family and friends rather than a stranger. This means that the person it is sent to will
have the same or similar socioeconomic and racial background as the first respondent in the
chain. It is important to discuss the access concerns that arise when a survey is given online.
While most people in Cochise County have access to a computer at home, not everyone has
access to the Internet (United States Census Bureau, n.d.-a). This limits the number and types of

responses that can be captured.
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